Abstract. In the guidance of sustainable development concept and the three areas of sustainability, aiming at the current characteristics of the economy, society, resources and the environment related to the 17 regions of the country, etc., which is advocated the Belt and Road (B&R) in China, we used 17 subnational data in 2014 and established a Data Envelopment Analysis (DEA) model, to compare the relative efficiency of sustainable development in different areas. Based on the above analysis, considering the objective conditions of different areas of economic, social and natural environment, we put forward more detailed suggestions for management in different areas. Data envelopment analysis model showed that: in the 17 areas of B&R, there are three areas improving in varying degrees: Liaoning Province, Yunnan Province and Guangxi Zhuang Autonomous Region. There are several existing problems in these three areas, which are excessive energy consumption and environmental pollution, low level of consumption, inadequate levels of education and other issues. Liaoning Province should promote the development of new industries, promote industrial transformation and personnel training. Guangxi Zhuang Autonomous Region should take full advantages of platform to promote foreign trade, focus on education and promoting industrial transformation. Yunnan should strengthen education, vigorously push forward the strategic emerging industries and high-end development of advanced manufacturing industry as the anchor of Yunnan industry.
Introduction

Research Background
The concept of sustainable development was defined in the "Our Common Future" report of the World Commission on the 1987 development environment for the first time. The "Agenda 21" approved by the United Nations Environment and Development Conference in 1992 decided to establish the "United Nations Commission on Sustainable Development", aiming to promote global sustainable development. Nowadays, the importance of sustainable development has been given attention by most countries worldwide.
The concept of sustainable development into China can be traced back to 1992. In Rio de Janeiro World Summit, the Chinese government solemnly signed the Declaration on Environment and Development. In 1995, the People's Republic of China State Council regarded sustainable development as the basic strategy of the country and called on people to actively participate in this great practice. Nowadays, China's reform has entered a crucial period and B&R become a new hot spot, which is related to the Chinese inland open, global harmonious development.
B&R refers to the Silk Road economic belt and the Maritime Silk Road. "To promote the Silk Road Economic Belt and the Maritime Silk Road construction" is written in CPC Central Committee on Some Major Issues Concerning Comprehensively Deepening the Reform and now has risen to national strategies.
In the initial stage of B&R, our country should set the goal of sustainable development and plan for a long-term regional economic and social development.
Research Significance
Sustainable development is the only way for human society development, as the history of mankind a profound revolution, which has become the consensus of all mankind. Index System for Sustainable Development is the key to evaluation of sustainable development, which establishment of its sustainable development strategy is very important. Screening of indicators of sustainable development and construction of index system are parts of a study of sustainable development.
During 2015 national two sessions, President Xi Jinping put forward again "Only by adhering to the road of sustainable development, in order to truly achieve environmental protection and economic development simultaneously, which not only in the contemporary era, but also will benefit future generations." As the basic requirements of the scientific concept of development, sustainable development has become an integral part of national policy.
By searching efficiency Sustainable Development of different provinces, we can not only warn those regions in a low degree of sustainable development i, but also point out that respects for the defective area of sustainable development, in order to assist the region to varying degrees of sustainable development and achieve the purpose of comprehensive and sustainable development in more efficient way using limited resources.
The project focuses on Chinese inland open hotspots "B&R", that is, the Silk Road Economic Belt and the 21st Century Maritime Silk Road. Chinese goods could be delivered by rail, road directly to Europe from the west.
"B&R" is not only beneficial to promote western development in the new period, but also conducive to the coordinated development of eastern Midwest. Inland open is potential for economic development. "B&R" areas are the national key development areas in the next stage, which involves a number of developed countries as a reference of urban development.
Therefore, this project will focus on sustainable development in the region, which can not only provide reference for the Asian Infrastructure Investment Bank (AIIB) in investment projects, but also point out regional sustainable development direction of "B&R".
Research Contents
According to the actual data, we selected the full and effective sustainable urban development indicators, focusing on "B&R" regions, based on data envelopment analysis, and compared the relative efficiency of the sustainable development of each city of "B&R, in order to point out the city non-sustainability defective.
Considering the objective conditions of the city's own economic, social and natural environment, we put forward more detailed suggestions for management in different cities, to provide a reference to "B&R" cities sustainable development.
Research Technique
Main model: Data envelopment analysis (DEA) is proposed by well-known operational research experts Charnes, Cooper and Rhodes in 1978, which is a new field of over-study study in operational research, management science and mathematical economics crossover study.
Considering a relative concept of efficiency as the basis, convex analysis and linear programming as a tool, we use mathematical programming to evaluate the relative efficiency between the homogeneity decision making units (DMU). As a evaluated object, DMU meet the requirement of multiple-input-multiple-output index structure, which makes DEA Model has the characteristics of generality and flexibility. When DEA appeared, it was favored by many scholars with its unique advantages, and nowadays it has been used in various fields of performance evaluation [1] .
In this project, we applied domestic and foreign cities involved "B&R" for decision-making unit and selected indicators according to the three sustainable development by World Commission on Environment and Development: Social Wellbeing, Environment Wellbeing and Economic Wellbeing as the input and output index in the process of data envelopment analysis (DEA), to measure sustainable development level of different cities. The cities with minimal input of resources and outputs as much as possible would be known as 100% relative efficiency; while the city of the relatively high input and low output part would be known different levels of less than 100% relative efficiency. Through data envelopment analysis, the project can consider multi-index method to quantify the different levels of sustainable development of the cities.
Literature Review
Theoretical Study
Considering a relative concept of efficiency as the basis, convex analysis and linear programming as a tool, we use mathematical programming to evaluate the relative efficiency between the homogeneity decision making units (DMU), which makes DEA Model has the characteristics of generality and flexibility. Wang Jingtao, Hao Chunhui believe that the DEA model has the excellent prospects in the face of complex issues of economic, social and other prospects.
Currently, there are three method of evaluating the ability of sustainable urban development. The first is the use of principal component analysis, analytic hierarchy process, factor analysis and other construction method of comprising the index system [3] . The second is the use of Urban Sustainable Development Capacity Evaluation Method of Entropy Method [4] [5] . The last is the use of data envelopment analysis (DEA), which has two primary advantages: The first is that DEA applied to multiple-input-multiple-output evaluation while parameters do not need to be estimated in advance, thus we can avoid subjective factors and simplify the algorithm, and the second is that the DEA can point out indicator need to adjust with a specific amount of adjustment [6] .
However, domestic scholars were in convergence about the application process and ideas of DEA model in sustainable development.
Zeng Zhen Xiang, Gupei Liang, Zhang Min, Yao Ping, and Liangjing Guo consider that the regional sustainable development system (a certain time or a certain period of time) should be regarded as a decision-making unit in the DEA directly, which has specific inputs and outputs, thus In the process of the input into the output, it would make efforts to achieve the goals of sustainable development system [7] [8] .
Empirical Study
In China, the Sustainable Development Index System has always been a hot spot.
We started some preliminary research on the Index System and discussions by the Regional Environmental Quality Assessment in the early 1980s at the earliest, after which research on the index system gradually developed in a large-scale and large-area, a comprehensive and integrated direction.
To promote the implementation of the strategy of sustainable development, based on the characteristics of each sector and stage of development, national and regional governments put forward the index system. Domestic scholars have been using DEA to review sustainable capacity development for some individual cities and regions, including Beijing, Yizheng, Wuhan, Guangzhou, Chongqing, Shandong, Hubei Province, west areas, coastal areas and so on. [9] [10] 
Data Envelopment Analysis Model
Introduction of DEA
Data envelopment analysis (DEA) is proposed by well-known operational research experts Charnes, Cooper and Rhodes in 1978, which is a new field of over-study study in operational research, management science and mathematical economics crossover study.
DEA is a data envelopment method that evaluates the relative efficiency (also called DEA efficiency) of the Diesel Multiple-Unit (DMU), which are the departments or the units that have multiple input and output. The observed data used to determine whether the DMU data is DEA effective is actually determining whether the DMU is located in the "frontier" of the production set.
The model of DEA includes a set of models such as C2R, C2GS2 and BC2. This essay uses the C2R model. The dual model of planning and the introduction of slack variables s+, s-and the remaining variables can be expressed as:
x ij is the input amount of the i type of the first j decision making unit. y ij is the output amount of the i type of the first j decision making unit. N is the number of decision making units DMU.
j is the weight coefficient, which is the combination ratio of the j decision making unit DMU in an efficient DMU combination that was recast by DMUi. sr+ and si-are slack variables, which means output deficiency and input redundancy. is the effective value of decision making unit DMU, which is relative efficiency of input with respect to output.
DEA Model Implications
When , we call DMU "DEA effective", which the efficient frontier surface is constant returns to scale and DMU is scale and effective; When , we call DMU "DEA invalid"; When DMU is "DEA invalid", we can improve the non DEA effective decision making unit by the projection of the DMU on the relative effective plane. We can improve the non-DEA-effective decision making unit by the projection of the DMU on a relative effective surface. The first is to increase output in the premise of not increasing input, which is ; the second is to decrease input in the premise of not decreasing output, which is .
Data Declaration
Definition of Sustainable Development
Although in the past thirty years, there have been hundreds of definitions of sustainability, most of these definitions have this in common: Let humanity to survive. Now it was widely recognized that the sustainability of the following three specific definition: [11] Human Wellbeing Environmental Wellbeing Economic Wellbeing These three aspects are not entirely comparable, because of the good survival of mankind and the environment is the goal of sustainable development, while good survival economies are ways and means to achieve these goals.
Good survival economy is a sustainable development and a sustained approach for people and the environment to achieve. Relationship between the three items was shown in the following figure 1. 
Index of Sustainable Development
Considering the indicators for the above three aspects, as well as reference of common indicators in the past literature and consideration of data sources, we eventually selected the following 15 indicators as "B&R" of sustainable development indicators in areas:
4 input indicators: Total energy consumption: the total sum of the energy of sectors across the country and residents' living consumption in a period of time. The total energy consumption is divided in three parts, which is final energy consumption, energy conversion losses and energy losses.
Industrial wastewater discharge density: the total amount of discharge for industrial wastewater means that in a period of time, the total amount of the industrial wastewater which is emitted to the exterior through the discharge outlets of the factories, including the production wastewater, the direct cooling water, the over-standard discharged mine groundwater and the domestic sewage produced within site, exclusive of the indirect cooling water. The total land area refers to the land area within site only and excludes the water area.
The emission density of sulfur dioxide: this refers the ratio of the total emission of sulfur dioxide in a country or a region in a period of time to the total land area. The total emission of the sulfur dioxide refers to the amount of sulfur dioxide which is emitted into the atmosphere in the burning or producing process during the reporting period. The total land area refers to the land area within site only and excludes the water area.
The emission density of dust: This refers the ratio of the total emission of dust in a country or a region in a period of time to the total land area. The total amount of dust is the emission of the particulate material which is carried by the gas produced by the burning material in a period of time.
11 output indicators: Per Capita Gross Domestic Product (PGDP): the ratio of the gross domestic product to the population in a country or a region in a period of time. Gross domestic product (GDP) is a monetary measure of the value of all final goods and services produced in a period. A population is a summation of all the organisms of the same group or species, which live in a particular geographical area in a period of time.
The annual growth of GDP: the average growth of GDP per year. The time range of the data is between 2005 and 2014.
The total industrial output value per person: the ratio between the total industrial output of a country or a region and the population. The total industrial output refers to the total value of industrial final products and the provided industrial labor in a period of time.
The third industry added value per capita: a country (or region) third industrial added value and the ratio of population in a period of time. The added value of the third industry refers to the growth value of the third industry in a cycle (generally in terms of years) than the previous liquidation period.
The structure of the third industry: a country (or region) third industry added value and the ratio of GDP in a period of time. Third industry refers to the industry outside of the first and second industries.
Total imports and exports accounted for GDP: the total volume of imports and exports and the ratio of gross domestic product of a country (or region) of a country (or region) in a certain period. Total amount of imports and exports of goods refers to the total amount of goods actually in and out of our country.
College or above accounted for the total population: the ratio of the population with a college degree or above and the total population. With percent said.
The amount of patent license: the total amount of invention, utility of novel, and appearance design patent authorization number which is also the sum of the patent number awarded by the patent administration department in the reporting period. The rate of urbanization: a measure of urbanization indicators, refers to a country (or region) urban population accounted for the total population (including agriculture and non-agricultural). Consumption level: the residents in the process of consumption of material goods and services, to meet the needs of people's survival, development and enjoyment of the extent to achieve. The quantity and quality of the material goods and services that are consumed by the consumer are reflected in the quantity and quality of the goods.
Comprehensive utilization rate of industrial solid wastes. Amount of industrial solid waste utilization ÷ (amount of industrial solid waste + comprehensive utilization of storage capacity in previous years) × 100%. Comprehensive utilization of industrial solid wastes is the amount of solid waste of energy and other raw materials to available resources that extracted from solid waste or to convert it through an enterprise's recovery, processing, circulation, exchange, etc.
Results of Data Envelopment Analysis (DEA)
According to the established DEA model, the results can be obtained the sustainability of the in "B&R" region in the following three aspects: effective values, input redundancy values and output deficiency values. Valid values integrated inputs and outputs to measure the overall sustainability of the region. The results provided the valid values for each area of less than 100%, which reflected inadequate performance on various indicators, thus we could make a suggestion. The results showed that in the 17 regions of "B&R", there are 14 regions with a better level of sustainable development, including the Northeast -in Inner Mongolia East Economic Area, Jilin and Heilongjiang provinces, 21 Century Maritime Silk Road, Zhejiang, Fujian, Chongqing, Guangdong and Hainan provinces, the Silk Road economic belt in Southwest China, the Silk Road economic belt northwest Shaanxi province, Gansu province, Qinghai province, Ningxia Hui Autonomous Region and Xinjiang Uygur Autonomous Region.
Analysis of Valid Values
Although in the Northeast-Mondon economic districts three provinces' Valid values are 1, but Liaoning Province's was only 0.63, which has the lowest effective value in 17 comparable regions, thus we thought the Northeast-Mondon Economic Area is in a more serious polarization.
21 Century Maritime Silk Road and the economic belt along the Silk Road in the northwest region have a higher sustainability as a whole, which contains the effective values of 10 regions are 1. In contrast, the sustainability of the Silk Road Economic Zone in the southwest region as a whole is the lowest in all regions. Besides Chongqing City, the effective values of Yunnan province and the Guangxi Zhuang Autonomous Region were less than 1, which are 0.75 and 0.70 respectively. Table 3 gives the input redundancy values in each region: The results show that in 17 "B&R" areas, there are 3 areas need to make a different degree of adjustment in all aspects: Liaoning Province, Yunnan province and the Guangxi Zhuang Autonomous Region.
Input Redundancy Analysis
These three areas have the problems of excessive energy consumption and excessive discharge of pollutants, which specific circumstances are as follows: a. Liaoning province. The effective value of Liaoning province is the lowest of the 17 regions, and it has the maximum difference in energy consumption and pollutant emission comparing with the equilibrium state. Energy consumption is more 76,845,700 tons standard coal than the balance of the state. The industrial wastewater discharge density is also very high, which discharge more 2297.39 tons and sulfur dioxide and smoke (powder) dust were more than 2.5 tons of emissions and 2.82 tons per square kilometer respectively.
b. Yunnan Province. The energy consumption and pollutant emissions have the least difference comparing with the balance of the state. The energy consumption is more 26,164,200 tons standard coal than the balance of the balance of the state, and the waste water discharge is more 354.75 tons per square kilometer, while the sulfur dioxide and smoke (powder) dust were more than 0.4 tons of emissions and 0.23 tons per square kilometer respectively. c. Guangxi Zhuang Autonomous Region. Also in the Silk Road Economic Zone in the southwest, the energy consumption and pollutant emissions in the Guangxi Zhuang Autonomous Region are a little higher than in Yunnan Province. The energy consumption is more 28,634,300 tons standard coal than the balance of the balance of the state, and the waste water discharge is more 919.73 tons per square kilometer, while the sulfur dioxide and smoke (powder) dust were more than 0.59 tons of emissions and 0.51 tons per square kilometer respectively. Table 4 gives the output deficiency value of each region: The results show that in 17 "B&R" areas, there are 3 areas need to make a different degree of improvement in all aspects: Liaoning Province, Yunnan province and the Guangxi Zhuang Autonomous Region.
Output Deficiency Analysis
There are these problems in the following areas about Liaoning Province in the Northeast -in Inner Mongolia East Economic Area:
a. Insufficient output. It's mainly reflected on the local GDP per capita and the annual growth of GDP, which are less 13318.49 yuan per person and 9.67% respectively.
b. The sustainable development ability of the industrial structure is not strong, which is reflected in the less 44.88% comparing with the balance of states.
c. The degree of education is relatively low, because the College or above accounted for the total population is less 2.41% than that in the balance of the state.
d. The consumption level is low, which is less 1322.76 yuan than that in the balance of states.
e. The low level of urbanization. The rate of urbanization is less 25.48% than that in the balance of the state.
f. The comprehensive utilization rate of industrial solid wastes is too low. In order to achieve a balanced level, the comprehensive utilization rate of industrial solid wastes should improve 80.9%.
There b. The l degree of education is relatively low, because the College or above accounted for the total population of Yunnan is less 2.33% than that in the balance of the state and the index of Guangxi is less 3.45%.
c. The low level of urbanization. The rate of urbanization of Yunnan province is less 5.04 % and the rate of urbanization of Guangxi Zhuang Autonomous Region is less 10.46%.
d. Another problem in Guangxi Zhuang Autonomous Region is the low degree of the third composition of industry, which is less 6.98% than that in the balance of the state.
Conclusion and Prospect
Research Conclusion
In the 17 regions of "B&R", 14 areas are in a good situation of sustainable development, including the Northeast East Mongolia Economic Zone in Inner Mongolia Autonomous Region, Jilin province and Heilongjiang province in twenty-first Century, the maritime Silk Road, Shanghai City, Zhejiang Province, Fujian Province, Guangdong Province and Hainan Province, Southwest China Silk Road Economic Belt area of Chongqing City, Silk Road Economic Belt in Northwest Shaanxi Province, Gansu Province, Qinghai Province, the Ningxia Hui Autonomous Region and the Xinjiang Uygur Autonomous Region. There are 3 areas need to make a different degree of improvement in all aspects.
Compared to it can be seen from the belt of economy of each, northeast and the east of Inner Mongolia economic zone sustainable situation of polarization more serious: and Inner Mongolia Autonomous Region, Jilin Province and Heilongjiang Province, Liaoning Province, the effective value of the lower and Liaoning Province in 17 regions effective value is the lowest.
From the perspective of different economic belts, the polarization of the economic zone in the East and the East is quite serious: comparing with Inner Mongolia Autonomous Region, Jilin province and Heilongjiang Province, the effective values of Liaoning province is the lowest in both these three areas and 17 areas. The sustainability of 21 Century Maritime Silk Road and the Silk Road economic belt in Northwest China are high in total. 10 regions involved were in a balanced state. The sustainability of the Silk Road economic belt in Southwest China is lower. Except for Chongqing, the effective values of Yunnan province and Guangxi Zhuang Autonomous Region are below the equilibrium level.
The 3 regions with low sustainability have different levels of efficiency of input and output factors, and they should make different targeted adjustments.
Policy Recommendations
In view of the need to make adjustments to these three regions, we give some policy recommendations on the input and output elements.
Policy recommendations of Liaoning province: a. Promote the development of new industrial, pay attention to the development of cleaner production mode, pay attention to efforts to control industrial pollution, control and gradually eliminate the pollution source of the old industrial base, the introduction of new and high technology, improve utilization of industrial waste.
b. In "The Belt and Road" advocated by Liaoning central region can play the advantages of tourism resources, the development of international tourism products, promote the development of the tourism industry, promote the improvement of the industrial structure.
c. Speed up the introduction and training of related personnel. The development of foreign trade, along the national laws and regulations, technical standards, policies related to the interpretation of relevant personnel demand is recommended for high increase investment in the training of relevant personnel, appropriately adjust the relevant institutions of professional settings, and the government should and formulate preferential policies to attract talent.
Policy recommendations of Yunnan province: a. Formulate relevant policies, for export advantages of products, such as, mechanical and electrical products, agricultural products (such as vegetables and wild strains), etc. to give support for export. Adjust the structure of nonferrous metal products to extend the product chain, improve the added value of the product. In promoting the optimization and upgrading of traditional industries at the same time, to vigorously promote the development of strategic emerging industries and high-end manufacturing industry as a support point for the industry in Yunnan.
b. Focusing on education personnel training, promoting foreign education cooperation, in improving the role of Yunnan Province, while nurturing the radiation of neighboring countries have a deep understanding of the talent team, to lay the foundation for the development of foreign trade.
Policy recommendations of The Guangxi Zhuang Autonomous Region: a. With the "The Belt and Road advocate" as an opportunity to promote industrial structure adjustment and upgrade: be improved by technological innovation technology on related industries, accelerate the pace of industrial upgrading and enhance the status in the international division of labor.
b. As "the only The Belt and Road" strategy while participating in the "area" and "way" of the provinces, Guangxi Province, with convenient transportation, excellent geographical location and good development platform, should make full use of own development platform (such as China ASEAN Free Trade Area) and strengthen the development strategy and policy of ASEAN exchanges country. c. Focus on talent training, increase investment in education, the introduction and training of highly qualified professionals, especially foreign trade in the area of human resources.
Research Prospects
The deficiency of this paper is mainly in the following aspects:
Firstly, we cannot cover the sustainability of "B&R" foreign regions and compare with domestic data. It's due to the availability of foreign index. Also, it is not consistent with the definition of domestic index and the same index may not have the corresponding data. Secondly, it's the measurement error. The data that can be obtained may not be a true measure of the difference in sustainability. In the end, it's the missing variables. In terms of sustainability indicators, we do not have a unified view and we cannot demand completeness of index. We cannot exclude the possibility of missing some sustainability index. For instance, in terms of outputs, the benefit created by inputs maybe not show on these output index that we chose in this article.
